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Preface
In September of 2004, the Policy Integration Department organized a technical staff seminar bringing together leading experts within and outside the ILO on so-called "qualitative" indicators of international labour standards. Recent years have seen a rapidly growing interest in the construction and use of such qualitative indicators among both researchers and policy-makers. This growth is arguably attributable to several factors, such as debates on the economics of labour standards, growing interest in socially responsible investing, and the recognition that statistics that are commonly used as quantitative indicators of labour standards are of limited value in capturing many aspects of labour standards and their application. Qualitative indicators of labour standards and worker rights, while numerical, address things that are intrinsically more qualitative in nature and are based, for example, on methods such as grading by experts and the coding of legislation and other textual sources. The rapidly growing interest in such qualitative indicators raises a number of questions about comparative methods for the construction of these indicators as well as the appropriateness of particular methods for particular uses, and these questions were the focus of the seminar.
"The quantification of respect for selected core labour standards: towards a social development index?" was one of the papers presented at the seminar. In this paper, Ludo Cuyvers and Daniel Van Den Bulcke present their method of constructing country-level indicators for each of the ILO's four "fundamental rights at work" as regards freedom of association and collective bargaining rights, child labour, forced labour and inequality in employment. Each of these four indices is itself made up of the authors call an index of "formal compliance" as well as an index of "real compliance." The former largely addresses ratification of relevant ILO Conventions as well as the regularity of countries' reporting to the ILO regarding compliance with these Conventions. The indices of "real compliance" use a wide range of information sources, both quantitative and qualitative. Regarding freedom of association and collective bargaining rights, for example, the authors code textual sources regarding reported incidents of violations against trade union members and leaders, government interference and legal limitations on these rights. Regarding child labour, the index of "formal compliance" codes countries's legislation related to child labour and the index of "real compliance" makes use of data on the economic activity rate of 10 to 14 year olds. Regarding inequality in employment, the authors' focus on gender inequality, with the "real compliance" index makes use of such data as gender inequality in education enrollment and gender representation in professional and wage employment. Regarding forced labour, the "real compliance" index codes textual sources for the number of forms and the severity of reported incidents of forced labour.
Introduction
More and more indices to measure and monitor aspects of economic and social life in different countries have been introduced and are now widely used. One of the first such indices, allowing an international comparison by several organisations, was the Human Development Index of UNDP (UNDP, 2003) . Other indices were constructed by academics and consultants in order to measure international competitiveness (e. By setting up recommendations and conventions, the ILO promotes an international environment for labour and labour conditions which is in accordance with specified international standards and therefore intends to create a level playing field in social competition among nations. Eight fundamental standards of the rights of human beings at the working place have been identified. These standards have to be complied with, irrespective of the levels of development of individual Member States, and are called core labour standards. These core labour standards are: In previous research (Wermenbol, Cuyvers, and Van Den Bulcke, 1998; Cuyvers, Van Den Bulcke and Wijaya, 2001), we have suggested ways to quantify countries' compliance with some of these core standards, as well as to judge the country's capacity and willingness to adopt and comply with the core standards. Although in Wermenbol, Cuyvers and Van Den Bulcke (1998) it was attempted to aggregate the various sub-indices into a social development index, no such exercise was made in Cuyvers, Van Den Bulcke and Wijaya (2001).
The present paper will give an overview of the methodology applied in this quantification of respect for ILO core labour standards, whereas the issue of the capacity of countries to adopt, implement and comply with such standards is left out of the picture for brevity's sake. Compared to Cuyvers, Van Den Bulcke and Wijaya (2001) no update of the quantitative and qualitative information used is carried out, however.
We will concentrate on the freedom of association and collective bargaining, the freedom from child labour, the freedom from gender discrimination, and the freedom from forced labour. For each core labour standard the individual countries' status is measured using an index between 0 and 1, which is constructed, by calculating weighted averages of various aspects of the ratification and compliance record of the countries.
In our attempt to measure the core labour standards' status of countries, a distinction has been made between 'formal' and 'real' compliance. The 'formal' social development index of a country refers to any official acceptance toward the core labour standards which takes the form of ratification of these conventions and the consequent reporting. The 'real' social development index takes factual information into account, and refers to the extent of compliance of the mentioned standards, or similar practices as referred by the standards whether the country ratified the standards or not.
In constructing formulas for assessing respect for selected core labour standards, we will use 1 (or 100 %) as maximum compliance. This implies that any aspect or element relating to the lack of respect should diminish this maximum index, so that the index becomes lower than 1. It is as if a "fine" is applied to the maximum score. If various aspects or elements have to be taken into account, they should be weighted using weighing coefficients. As will be seen in the formulas that are put forward in the following sections, this procedure often becomes very tedious and complicated. This seems to be the price that has to be paid for comprehensiveness.
Freedom of association index
Freedom of Association (FAI) in a narrow sense encompasses the freedom to establish trade unions as well as the protection of this right of association and more or less refers to the contents of C-87. Free association in a broad sense includes not only convention C-87 and the right to strike but also the right to collective bargaining as is included in social standard C-98. At present, there is a discussion about whether or not to include the right to strike in the notion 'freedom of association', since this former right is not explicitly mentioned in C-87. In this report it was decided to include the right to strike, however.
The FAI is constructed to measure the degree of formal and real respect of a country with regard to the ILO-conventions C-87 and C-98. The degree of formal confiance a country has with respect to C-87 and C-98 is measured by whether or not the country ratified the C-87 and C-98. The degree of real respect a country has with regard to C-87 and C-98 is measured by the type and number of violations of the contents of these conventions.
Methodology
The construction of the Freedom of Association Index is confronted by some constraints as quantitative data are rarely available. Official records of convention ratification and the reporting history of countries will be used and analyzed in order to determine the formal element of a country's compliance. Whenever a country did not ratify a specific convention, the country legislation compatibility towards the convention substance was taken into consideration to substitute for the lack of ratification.
The other element of the Freedom of Association Index is the degree of real respect of a country for the provisions of conventions C-87 and C-98 on the basis of the number of reported violations. Violations such as the number of persons murdered, wounded, arrested or dismissed were classified as 'reported violations' (category A). Whether or not a government intervenes or interferes in trade unions' activities were categorized as 'government interference' (category B). Finally, other kinds of limitations (e.g. legal limitations) with regard to free trade unions were categorized as 'legal and other limitations' (category C). These three categories of violations originated from their frequent and systematic occurrence in the annual ICFTU reports as well as in the Human Rights Practices reports from the US Department of State.
Formula of the Freedom of Association Index
The Freedom of Association Index (FAI) is based on two elements: the Formal Freedom of Association Index (FFAI) and the Real Freedom of Association Index (RFAI). The components of these elements are the following:
FFAI: Formal Free Association Index
Ratification of C-87 and C-98
Reports requested and received (art. 19) on C-87 & C-98 
RFAI: Real Free Association Index

The Formal Freedom of Association Index (FFAI) Formula
Was constructed, given the components of the FFAI, the following formula:
with ω 87 = weighing coefficient (0.5) for convention 87 ω 98 = weighing coefficient (0.5) for convention 98 ω art 19 =weighing coefficient (0.125) for article 19 of the ILO constitution δ 87j = a dummy variable which equals 1 in case country j did not ratify convention 87 and equals 0 in case it did ratify the convention δ 98j = a dummy variable which equals 1 in case country j did not ratify convention 98 and equals 0 in case it did ratify the convention 98 δ δ87j j =a dummy variable which equals 1 in case the dummy variable δ87j was 1 (which means that country j did not ratify C-87, hence article 19 is applicable) AND in case the non-ratifying country concerned though did send their report stating their legislation and practice regarding C-87. On the other hand, δ δ87j j equals 0 in case the dummy variable δ87j was 0 (which means that country j did ratify C-87 and hence article 19 is not applicable.
δ δ98j j = a dummy variable which equals 1 in case two conditions mentioned below are met:
First, in case the other dummy variable δ 98j equals 1 as well (meaning that country j did not ratify convention 98), article 19 of the ILO constitution is applicable. Secondly, in case the non-ratifying country j handed in its report stating their legislation and practice regarding C-98, the dummy variable δ δ98j j equals 0 in case the dummy variable δ 98j amounted to 0 (which means that country j did already ratify the convention concerned) and thus article 19 is not applicable. The question whether or not a non-ratifying country did send its report then becomes irrelevant.
Consider the situation of China in 2001 as based on the data used in Cuyvers, Van Den Bulcke and Wijaya (2001), a country which had ratified neither C-87 nor C-98, and was not sending in its reports. In this case, the FFAI=0. This can be compared with Brazil, which had only ratified C-98, but is reporting on that convention. If Brazil, not having ratified C-87, would report on that convention, a different situation would arise. In a matter of fact, the "fine" for not ratifying -ω ω ω ω 87 δ δ δ δ 87j with ω ω ω ω 87 =0.5 and δ δ δ δ 87j =1 -would be reduced 
2.2.2
The Real Freedom of Association Index (RFAI) Formula
To establish RFAI, basically qualitative data have to be transformed into quantitative measures. Therefore scores are attached to various possible situations as reported in the sources that are available. The scores will be higher, the more severe is the violation, as the "fine" applied to such violation should diminish the RFAI. It goes without saying that this introduces a substantial degree of arbitrariness, especially in cases where no information is available. In such cases it was decided to opt for a "fine" equal to 0.3, compared to a maximum "fine" of 1. The lack of information is therefore considered to be equivalent in most cases to information withheld for further scrutiny. After having classified the original information into the three types of violations and subsequently converted them into numeral data by attributing scores ranging from zero to one and finally ascribing to them the more or less arbitrary weighing coefficients (see further), the RFAI can be calculated by using the following formula: 
The Freedom of Association Index (FAI) Formula
Eventually, a composite Freedom of Association Index (FAI) is composed, by weighing the FFAI and the RFAI per country, as follows: 
Analysis
Appendix 1 shows for a selected number of countries the FFAI, the RFAI and the FAI. Table 1 shows the Top 5 worst and the Top 5 best "performers" in terms of freedom of association, based on the calculations of Cuyvers, Van Den Bulcke and Wijaya (2001). 
Freedom of Child Labour Index (CLI)
The predominant objective of convention C-138 is the complete abolition of child labour and the gradual elevation of the minimum age for admission to the labour market in such a way that children have reached their full physical and mental development before they are employed. At the moment the age limit is set at 15 years. As already mentioned this is not all that fixed and inflexible as presumed some relaxation measures have been included (accepted). Besides, there are a number of vague statements and adjectives like 'insufficiently' developed educational facilities, 'light work', 'adequate' instruction or training, etc. mentioned in C-138 that make such provisions a matter of interpretation. In addition to C-138, the so-called Worst Forms of Child Labour Convention C-182 was adopted in 1999.
Methodology
In order to measure the formal respect of C-138 and C-182, a Child Labour Index (CLI) is constructed. Following the same procedure as in the construction of the Freedom of Association Indes, the CLI consists of two components, viz. the Formal Child Labour Index and the Real Child Labour Index (RCLI), appropriately weighted.
Formal Child Labour Index (FCLI) Formula
While referring to the procedure that was used to set up the FFAI in the following types of violations of C-138 are considered. Regarding C-182, the ratification records of the countries at issue are taken into account. The formula that is used to measure the degree of formal respect of C-138, uses the same approach as was pointed out in the discussion of the use of weights and scores in the construction of the FFAI, i.e. :
with FCLI j = formal child labour index of country j δ 138j = a dummy variable that equals 1 in case of formal violation of C-138 and equals 0 in case of formal respect regarding ratification of C-138
= a dummy variable that equals 0 in case country j has ratified at least 4 previous conventions on minimum age and equals 1 in case country j has not done so δ bsj = a dummy variable that equals 0 in case country j respects the basic minimum age set at 15 years as stated in C-138 and equals 1 in case it is set at a lower age δ bfj = a dummy variable that equals 0 in case country j has a basic minimum age of 14 years ( instead of 15 ) and equals 1 in case it is set a lower age δ lj = a dummy variable that equals 0 in case country j has, regarding light work, a minimum age of at least 13 years and equals 1 in case country j has a lower minimum age δ hsj = a dummy variable that equals 0 in case country j has, regarding hazardous work, a minimum age of at least 18 years and equals 1 in case a country has set a lower one.
δ hfj = a dummy variable that equals 0 in case country j has, regarding hazardous work, set their minimum age at 16 or 17, and equals 1 in case it has set a lower age limit δ ej = a dummy variable that equals 0 in case country j has, regarding compulsory education, set an age limit that at least equals the country' s basic minimum age and equals 1 in case it is lower δ 182j = a dummy variable that equals 0 in case country j has ratified C-182 and 1 in case of non ratification ϖ 138 = weighing coefficient (0.1) for C-138 ϖ bs = weighing coefficient ( 0.1 ) for the stricter standard regarding the basic minimum age ( 15 years ) ϖ l = weighing coefficient (0.1) for a minimum age of 13 years regarding light work ϖ hs = weighing coefficient (0.1) for the stricter minimum age standard ( i.e. 18 years) regarding hazardous work ϖ e = weighing coefficient (0.1) for the minimum age regarding compulsory education (that should at least equal to the country's stipulated basic minimum age limit).
ω 182 = weighing coefficient (0.5) for C-182.
It is important to stress that the weighing coefficients add up to one, with the sum of the weighing coefficients applied to provisions of C-138 representing half of that, and the weighing coefficient relating to formal respect for C-182 being 0.5.
The rationale for the first part of the formula:
is to increase the penalty or "fine" (i.e. a larger deduction from 1, the maximum FCLI) in case a country has ratified previous conventions, but not C-138. In such a case δ 138j = 1 and δ 4j = 0. Therefore, the penalty will be: (1*(0.1*0 + 0.5*0.1*1) = 0.05. The penalty is also increased if neither C-138 nor four previous conventions are ratified, in which case δ 4j = 1 and the outcome will be: (1*(0.1*1 + 0.5*0.1*0) = 0.1.
Consider e.g., the case of Cambodia, based on the data used in Cuyvers, Van Den Bulcke and Wijaya (2001). This country had ratified C-138, but not C-182. This means that its δ 138j = 0, but its δ 182j = 1. In addition, Cambodia had not ratified at least four previous conventions on minimum age, so that δ 4j = 1. However, as the country had ratified C-138, the penalty for not having ratified at least four previous conventions would be zero.
The second part of the formula is:
which relates to the basic working age of 15 or 14 years. In case a country respects 15 years, δ bsj = 0, and it will not be penalized; otherwise it will be equal to 1. If then the basic working age in that country is below 14 years, δ bsj = 1, but δ bfj = 1, as well, and the penalty will be: (1*0.1*1 + 0.5*0.1*0) = 0.1. A country will be penalized only half of that if its minimum working age is 14 years, as δ bsj = 1, but δ bfj = 0, which leads to a penalty of (1*0.1*0 + 0.5*0.1*1) = 0.05.
Again, consider Cambodia, where the basic minimum age, based on the data used in Cuyvers, Van Den Bulcke and Wijaya (2001) was set at 15 years and therefore had a δ bsj = 0 and is not penalized. In Guatemala, however, the strict basic working age was 14 years. Therefore, for that country δ bsj = 1, but δ bfj = 1 and the penalty would be 0.1.
The third part of the FCLI-formula is: (ω l δ lj ) and relates to a country's legal provisions regarding light work. If the minimum age for light work is set at 13 years, δ lj = 0, and no penalty will be applied. However if the minimum age for light work is lower than 13 years, δ lj = 1 and as the weighing coefficient ω l = 0.1, the penalty will be 0.1.
The fourth part of the formula consists of the following: (δ δ δ δ hsj (ω ω ω ω hs δ δ δ δ hfj + 0.5 ω ω ω ω hs (1 -δ δ δ δ hfj) ))) and relates to the working age for hazardous work which should be 18 years, or at least 16 or 17 years. This part of the formula functions in an analogous way as the parts relating to the basic minimum working age and the minimum age for light work.
The fifth part of the formula is: (ω ω ω ω e δ δ δ δ ej ) and tries to capture the age limit provisions in a country about compulsory education. If that age limit equals the basic minimum age, δ ej = 0 and no penalty is applied. Otherwise, δ ej = 1, and as the weighing coefficient ω e = 0.1, the penalty for not respecting this part of C-138 equals 0.1.
The final part of the FCLI-formula only intends to penalize a country if it has not ratified C-182, in which case its δ 182j = 1, and as ω 182 = 0.5, the penalty applied will be 0.5 as well. Contrary, if a country has ratified C-182, δ 182j = 0 and no penalty is applied.
Real Child Labour Index (RCLI) Formula
The formula that will be used to measure the degree of real respect of C-138 and C-182 is as follows: 
Hence, the RCLI ranges from zero to one, where a one refers to an absence of child labour (no children between 10 and 14 years of age working) while a zero would mean that all children between 10 and 14 are working in country j. The REA's were obtained by calculating the ratio of the absolute number of working children in the age group of 10 to 14 years and the total population of 10 to 14 years old.
The (Composite) Child Labour Index (CLI) Formula
Eventually, a (composite) Child Labour Index can be produced from two elements above by using the following formula: The reader should be pointed out here that the same weights are applied for the formal and the real index as in the calculation of the FAI.
Analysis
The individual FCLI, RCLI and CLI country scores are presented in Appendix 2. Some conclusions can be drawn based on these results. The most serious violations in general, i.e. in the formal and real sense, are apparently to be found in Latin-American developing countries such as Honduras, Guatemala, Colombia and Peru (see Table 2 ). That Turkey belongs to the Top 5 of scores with the lowest CLI score is of relevance in view of its contribucy for EU membership. On the other hand, the countries that respect C-138 and C-182 most, are located in Europe, but also include South-Korea, Canada and the USA. It is rather surprising to find also Sri Lanka among the Top 5 of scores with the highest CLI score. 
Freedom of Gender Discrimination Index (GDI)
Discrimination is defined in the Discrimination Convention (C-111), as follows: 'any distinction, exclusion or preference on the basis of race, color, sex, religion, political opinion, national extraction or social origin, which has the effect of nullifying or impairing equality of opportunity or treatment in employment or occupation' (C-111, art. 1, par. 1(a)). 
As in
Methodology
Factors that should be taken into account when calculating the degree of formal respect a country has towards the relevant ILO conventions are:
Ratification of all relevant ILO conventions
More in particular the conventions that are fundamental to discrimination should be ratified ('the. fundamental conventions'), being:
The Discrimination (in Employment and Occupation) Convention, i.e. C-111, 1958 The Equal Remuneration Convention, i.e. C-100, 1951 which is part of C-111.
However, there are also other conventions relating to discrimination. The early conventions on discrimination were focused on the protection of women and their role as mother. These conventions will be indicated as the 'traditional-conventions on discrimination' being:
The Maternity Protection Convention, i.e. C-3, 1919 and C-103, 1952 (revised) The Night Work (Women) Convention, i.e. C-4, 1919 and C-41, 1934 & C-89, 1948 (revised) The Underground Work (Women) Convention, i.e. C-45. 1935
Instead of considering the conventions preceding C-111, the conventions that followed the fundamental convention with respect to discrimination (C-111) can be considered. These conventions will be denoted as 'modern conventions on discrimination' (in short, 'modern conventions'):
The Workers with Family Responsibilities Convention, i.e. C-156, 1981
The Part time Work Convention, i.e. C-175, 1994
Submission of reports (in accordance with article 19)
In order to overcome the problem of establishing a binary index, where one can only distinguish between countries that did or did not ratify, it was decided to establish a criterion to distinguish within the group of non-ratifying countries. For this Article 19 of the constitution of the International Labour Organization is relied on. It invites the Member States that have not yet ratified the convention(s) on discrimination, to submit reports on their legislation with regard to these conventions. In case this report was submitted, in accordance with article 19, the country will be credited for this. Below is given a short description of the contents of the formal gender discrimination index (FGDI) with respective weighing coefficients mentioned between brackets.
Gender Discrimination Index (GDI) Formula
Formal Gender Discrimination Index (FGDI) Formula
The formula for the FGDI was constructed as follows: = a dummy variable which equals 1 in case of non-ratification of convention 111 with respect to discrimination and equals zero in case country j did ratify C-111 δ 100j = a dummy variable which equals 1 in case of non-ratification of convention 100 with respect to equal remuneration and equals 0 in case country j did ratify C-100 δ FGDI(F)j = a dummy variable which equals 1 in case the two conventions C-111 and C-100 were not ratified and equals 0 in case at least one, or both, were ratified. The F between brackets denotes the two fundamental conventions with respect to discrimination. δ 3 / 103 j = a dummy variable equals 1 in case either C-3 or C-103 ( or both ) with respect to the protection of maternity were not ratified and equals 0 in case they were ratified by country j δ 4 / 41 / 89j = a dummy variable that equals 1 in case either C-4, C-41 or C-89 ( or all ) with respect to night work for women were not ratified and equals 0 in case they were ratified by country j.
δ 45j = a dummy variable equals 1 in case of non-ratification of C-45 with respect to underground work for women and equals 0 in case country j did ratify this convention.
δ 156j = a dummy variable equals 1 in case of non-ratification of C-156 with respect to workers with family responsibilities and equals 0 in case country j did ratify C-156.
δ 175j = a dummy variable equals 1 in case of non-ratification of C-175 with respect to part time work and equals 0 in case C-175 was ratified by country j. The Formal Freedom of Gender Discrimination Index (FGDI) will be equal to 1 in case of ratification of both conventions (and hence refers to a formal non-discrimination), and equals 0 in case one of the conventions was ratified, which indicates a maximum possible formal degree of discrimination. The FGDI is only higher than 1 in case a particular country has ratified the so-called modern conventions on top of C-100 and C-111, implying in a sense that these countries are getting a "credit" or "negative penalty" for such ratifications.
The part of the formula: FGDI(F)j = ω111 δ111j + ω100 δ100j only contains dummies relating to the ratification of C-111 and C-100, together with the weights attached. Consider Thailand, which on the basis of the data used in Cuyvers, Van Den Bulcke and Wijaya (2001) had ratified C-111, but not C-100. Taking into account the weights FGDI(F)j = (0.7*1)+(0.3*0) = 0.7, which will be deducted from 1 as a first penalty for non-ratification of the two Conventions. This part of the formula is weighted, however, with ω1 = 0.7, and therefore the final penalty for Thailand relating to the non-ratification of C-100 will be 0.7*0.7 = 0.49.
The rest of the formula is: The third part of the formula relates to the ratification of the Conventions on respect for workers with family responsibilities and on women and part-time work. The reasoning is the same as before with dummies set at zero in case of ratification and one otherwise.
The FGDI-scores are presented in Appendix 3.
Real Gender Discrimination Index (RGDI) Formula
The following formula will be used: In short, the real freedom of gender discrimination index will vary from 0 to 1. A zero indicates total disrespect for the provisions of Convention No. 100 and No. 111. Conversely, a 1 refers to total respect for C-100 and 111, or in other words, total absence of discrimination.
In the formula, extensive use is made of (1-F/M) as an indicator of discrimination, with F/M the ratio of female to male employment or education enrolment, respectively. In some cases this F/M ratio is higher than one and therefore (1-F/M)<0, which consequently would increase the final RGDI of the country at issue. What, in fact, is measured is a situation of revealed positive discrimination of women, but equally revealed negative discrimination of men. Therefore, contrary, to the procedure used in Wermenbol, Cuyvers and Van Den Bulcke (1998), Cuyvers, Van Den Bulcke and Wijaya (2001) rather used the absolute value, in which case all, and not only that of women, revealed gender discrimination will lead to a penalty.
The working of the formula is straightforward, although, like before, the weighing coefficients are chosen arbitrarily. If the case of e.g. the Republic of Korea is used as an illustration, the following values for the respective F/M ratios become apparent: The RGDI scores for selected countries are available in Appendix 3.
The (Composite) Gender Discrimination Index (GDI) Formula
Overall performance of a country shall be constructed from the previous two elements i.e. the Formal Gender Discrimination Index (FGDI) and the Real Gender Discrimination Index (RGDI) by using the following formula:
GDI j = ω ω ω ω f * FGDI j + ω ω ω ω r * RGDI j with ω f = weighing coefficient (0.3) for the formal gender discrimination index ω r = weighing coefficient (0.7) for the real gender discrimination index GDI j = the (composite) gender discrimination index for country j FGDI j = the formal gender discrimination index for country j RGDI j = the real gender discrimination index for country j Again the same weights are applied for the formal and the real index as in the formulas of FAI and CLI.
Analysis
As revealed by Table 3 , developed countries seem to dominate nations with high GDI scores. There are, however, some noteworthy exceptions like Sri Lanka and the Philippines, which are ranked third and fourth among the "Top Five Best Performers", while Ireland is second among the countries with the lowest GDI scores together with Peru. There has been almost no country in the world that is not involved in the phenomenon of forced labour, some way or another. On the basis of the sources available, it appears that forced labour exists in both the developing and the developed countries, as well as in the least developed countries.
Methodology
As the Freedom of Association Index, the Child Labour Index, and the Gender Discrimination Index, the Forced Labour Index ( 
The Formal Forced Labour Index (FFLI)
To construct the Formal Forced Labour Index, the following formula is suggested: FFLI scores are ranging from 0 to 1. In fact, there are only three possible values that are produced using the above formula: 0, 0.5 and 1. The score of 0 will be produced when a country has not ratified both conventions; 0.5 if either Convention No. 29 or Convention No. 105 was not ratified; and 1 if both conventions were ratified by the country at issue. It is found that 5 percent of the ILO member states did not ratify either of the forced labour conventions. Consequently, their FFLI score is zero.
The Real Forced Labour Index (RFLI)
The Real Forced Labour Index which follows is basically constructed as a measure of forced labour conventions violations as reported in sources whenever available, such as ILO Global Report 2001, http://www.state.gov/, and http://www.icftu.org/. The formula for constructing the index is using data counting, combined with some attempt of a quantification of qualitative aspects of the extent of forced labour involved in particular country.
The following formula for producing the index for a specific country is proposed:
where:
Σ FLQ : the sum of the numerically-converted degrees ("quality") of forced labour from any of the 8 type of forced labour (see above) found in the country,
40
: represents the number of numerically converted degrees considered (5, see below) and the number of types of forced labour according to Convention 105 (8),
Σ FLT : the sum of types of forced labour that are reportedly found in the country,
8
: number of types of forced labour according to Convention 105, ω q : weight assigned to the quality of forced labour found, which is set at 0.5,
weight assigned to number of forced labour type involved, which is set here at 0.5.
The numerically converted degrees of forced labour are a conversion of 5 levels of the extent of forced labour found in a particular country into a numerical value set as follows (see Table 4 ): It is typical that the reports on the situation of forced labour in a particular country, no straightforward extent or degree of forced labour is mentioned whatsoever. Therefore a rule of thumb is needed to allow for the determination of the extent of forced labour in the countries at issue, as indicated in Table 5 : Assigned to a situation where forced labour is systematically present for instance as a common practice in the country and either no significant progress is seen after efforts are made to abolish it, or no efforts at all are being made
The "philosophy" behind the Real Forced Labour Index formula is basically a quantification of the extent of forced labour in a country, combined with the number of types detected in the same country relative to the eight types of forced labour. There are, however, cases that reliable sources are giving a different qualification for the same forced labour situation in a specific country. This can happen e.g., when one source is more keen and specialized in analyzing a certain type of forced labour. Whenever this is the case, a mid-value will be constructed by using the simple average of the quantified degrees assigned by the different sources. Consider, for example, a country with a serious forced labour violation of practicing bonded labour according to source A, but according to another reliable source the situation is deemed to be rather serious. The country will have an RFLI as follows:
Assigned value for "serious" = 4
Assigned value for "rather serious" 
The (Composite) Forced Labour Index
The composite index of forced labour is constructed by calculating a weighted average of both elements, FFLI and RFLI, with weights assigned of ω ffli and ω rfli , respectively. Hence, the Forced Labour Index (FLI) formula can be written as: 
Analysis of FLI
Appendix 4 presents the FLI scores of the individual countries. The composite FLI scores calculated range between 0.55 and 0.95. Table 6 shows the "Top 10 Worst Cases" of countries showing the lowest Forced Labour Index score. According Table 6 some remarkable results come forward. That Myanmar, considered as a notorious violator of the forced labour conventions, is on the list of Top 10 Worst Cases, could be expected. However, it is not revealed as the "number one violator", although the international media normally present it as such. According to the available sources, the country shows only three types of forced labour involved, compared to e.g., Paraguay, which has five types. 
Sensitivity analysis
Referring to the indices in the Appendix 1-4, it will appear that moving down the ranking list of countries in a number of cases leads to more continuous changes of the indices, while in other cases many ex aequo are found, and shifts and discontinuities are prevalent. For instance, the FFAI takes only values of 1, 0.5 and 0. The same holds for FFLI. The FGDI seems to be more spread, but still 23 of the 40 countries ranked show a FGDI of 0.88.
On the other hand, for many countries the RFLI shows less discrete changes than FFLI, but 69 of the 175 countries ranked according to RFAI have an RFAI of 0.7. As a matter of fact, neither the ranking according to "formal" indices, nor that according to "real" indices, should be considered, but rather the combination of both into the FAI, the GDI, the CLI and the FLI.
Another issue is how sensitive the results are for changes in the weights used. In order to check this, the most crucial weights are changed, as summarized in Table 7. 1 In order to assess, in general terms, the sensitivity of the indices for changes in the weighting coefficients used in their respective formulas, Spearman rank correlation and the Pearson correlation between the relevant alternatives were calculated. These correlation coefficients are shown in Table 8 and Table 9 .
With two exceptions, the correlation coefficients are larger than 0.5. These exceptions are Pearson correlation between FCLI and FCLIbis, and the Pearson correlation coefficient between FLI and FLIbis. In fact, the vast majority of the coefficients in Table 8 and 9 are larger than 0.7. All, except one, are significant at the 1% level (the significance level is even higher than 0.001 %). The exception here is the Pearson correlation coefficient between FCLI and FCLIbis, but even there the coefficients are significant at the 2.5 % level.
The strange low correlation between FCLI and FCLIbis is likely to be due to the fact that the ratification data used in the calculation of the formal child labour index are these of the year 2000, i.e. only one year after the launch of C-182, when hardly 16 of the 40 countries considered had ratified it, against 38 who had ratified C-138. Today, the ratification records of C-138 and C-182 are much more comparable. But, not surprisingly, if the 2000 data are used and five times more weight is given to the ratification record of C-182 than to that of C-138, it will have a large impact on the FCLI.
The relatively lower correlation between FLI and FLIbis, however, seems to indicate that that index, in particular the formal forced labour index, needs further refinement. The weights attached to the ratification of C-29 and C-105, in combination with the dummies in the FFLI formula, result in a calculated FFLI which takes only three values, i.e., 1, 0.5 and 0, with 1 for 146 of the 175 countries, and 0.5 for only 21 countries.
With the exception of the FFLI, it can be concluded that varying the weights in the formulas is not having much impact on the ranking of the countries. In all cases, the degree of association between the indices and their variants remains consistently high. 
